Summary
The The concept of utilizing certain plants possessing pesticidal activity against different species of insect, has been confirmed. The extract of pyrethrins from Chrysanthemum cinerariaefolium flowers, is a typical example as botanical insecticide. Synthetic pyrethroids are analogs of a natural chemical moiety, pyrethrins.
Synthetic pyrethroids are a group of potent insecticides that are environmentally compatible by virtue of their moderate persistence, low volatility, and poor aqueous mobility in soil (Agarwal et al. 1994) . Further a wide margin of safety to mammals (Casida et al. 1983, Casida and Quistad 1995) makes them ideal insecticides for widespread use.
The natural pyrethrins and the synthetic pyrethroids are extensively used allover the world, including Egypt in order to control mosquitoes (Mutinga et al. 1992) , mites (Collison et at. 1981) , human head lice (Dodd 2000) and many agricultural pests (Stadler 1996 )--as well as veterinary and public health programes (Leahey 1985) .
The genetic toxicity/mutagenicity studies on pyrethroids are rather controversial (Leahey 1985 , Agarwal et al. 1994 . With the use of pyrethroids steadily rising, it may be an urgent need to identify the possible adverse effects that may be associated with their use. The aim of the present work is to evaluate the possible genotoxic effects of the natural pyrethrins, and -one' of the synthetic pyrethroids lambda (A) cyhalothrin using different cytogenetic parameters in male mice in vivo.
Materials and methods

Animals
Mature male white Swiss mice (9-12 weeks old, weighing 25-30 g) were used in all experiments. The animals were obtained from a closed random-bred colony at the National Research Centre, maintained under controlled conditions of temperature and humidity and receiving food and water ad libitum.
Chemicals
Two insecticides were used in the present study. I. Pyrethrins: Natural extract of pyrethrum flowers, produced by Scientific Chemical Industries. Firm Scien Co. Egypt, 60% active ingredients. This crude extract is fully identified as esters of 3 alcohols with chrysanthemic and pyrethric acids as shown in Fig. 1 .
II. Lambda cyhalothrin: Synthetic pyrethroid insecticide, trade name "Karate" (Fig. 2) . CAS chemical name: (R+ S)-a-cyano-3-(phenoxyphenyl)methyl-(1S + 1 R)-cis-3(z-2-chloro-3,3,3-trifluoroprop-1-eny1)-2,2-dimethyl-cyclopropane-carboxylate, CASRN 91465-08-06 was from Zeneca Agrochemicals. England (2.5%).
Treatment and cytological preparations
Sister chromatid exchange: Three different doses were tested 45, 90, 180 mg kg-1b.wt. for pyrethrins (dissolved in corn oil) and 1.25, 2.5, 5 mg kg-lb.wt. for A. cyhalothrin (dissolved in distilled water). Such doses are correspondent to 1/8, 1/4, 1/2 of the experimental LD50 of both insecticides respectively. The method described by Allen (1982) Samnles were taken 24 h after the last treatment. Bone-marrow chromosomes were prepared according to the method of Yosida and Amano (1965) . Chromosomes of diakinesis-MI spermatocytes were prepared according to the air drying technique of Evans et al. (1964) . Slides were stained with 7% Giemsa in phosphate buffer (pH 6.8). At least 75-100 well spread metaphases were analyzed per each animal to score different types of aberrations. Sperm-shape abnormalities: Groups of animals (5/group) were orally treated by gavage for 5 consecutive days at the dose levels of 22.5, 45, 90 mg kg-lb.wt./day for pyrethrins and 0.63, 1.25, 2.5 mg kg-lb.wt./day for A cyhalothrin. Animals were killed on the 35th day after administering the first dose. Sperms were prepared according to the recommended method of Wyrobek and Bruce (1978) . Mice were killed by cervical dislocation. The epididymides were excised and minced in 2 ml physiological saline and filtered to exclude large tissue fragments. Smears were prepared and stained with 1% Eosin Y. Thousand sperms were counted for each animal to score different types of sperm abnormalities (head-tail).
For all the above experiments, control groups (non-treated and corn oil) were run alongside the test material in addition to the positive control group treated intraperitoneally with 1 mg kg-lb.wt. mitomycin C as recommended by Preston et al. (1987) . It is acceptable that a positive control may be administered by a route different from the test agent and sampled at only a single time (Hayashi et al. 1994) .
Statistical analysis
In all experiments the resulting data between groups were statistically compared using Fisher's least significant differences and Duncan's multiple range test. The significance of the incidence of abnormalities in experimental versus control data was calculated using the t-test.
Results and discussion
The results of sister chromatid exchange (SCE) analysis in bone-marrow chromosomes after oral treatment with pyrethrins and A cyhalothrin are summerized in Table 1 and Fig. 3a, b . The results reveal modest induction with statistical significance at all the tested concentration levels (1/8, 1/4, 1/2 LD50) as compared to the solvent control group. The frequency of the induced SCE's increased as the dose was raised. Further the SCE's induced by A cyhalothrin were slightly higher in 
